In this paper, we propose another characterization of the generalized mirror transformation on the quantum cohomology rings of general type projective hypersurfaces. This characterics is useful for explicit determination of the form of the generalized mirror transformation. As applications, we rederive the generalized mirror transformation up to d = 3 rational GromovWitten invariants obtained in our previous article, and determine explicitly the the generalized mirror transformation for the d = 4, 5 rational Gromov-Witten invariants in the case when the first Chern class of the hypersurface equals −H (i.e., k − N = 1).
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Introduction and Statement of the Main Results
Recently, some works on the quantum cohomology ring of the general type projective hypersurface have appeared [13] , [5] , [10] . In [13] , Lian, Liu and Yau generalized their mirror principle to the case of the general type projective hypersurface and proposed a theoretical recipe to construct the generating function of a certain type of Gromov-Witten invariants including gravitational descendants from the hypergeometric data. In [5] , Gathmann considered the relative Gromov-Witten invariants of the projective space with various tangency conditions on the ample hypersurface in the projective space. He verified the recursive formulas which increase the tangency condition like the results of Caporaso and Harris [3] , and proposed an algorithm of computing the Gromov-Witten invariants of the hypersurface as a limit of iterative application of the recursive formulas.
In this paper, we continue the analysis of [10] on the quantum Kähler sub-ring QH * e (M k N ), where M k N is the degree k hypersurface in CP N −1 , especially in the case when its first Chern class is negative. Our approach is different from the ones of [13] and [5] , mainly because we don't use Mumford-Morita class (gravitational descendants). In [10] , we proposed the generalized mirror transformation on the quantum cohomology rings of M , which is the analogue of the hypergeometric series used in the mirror calculation in our context. Now we restate the main conjecture in [10] . Let P m be the set of partitions of m into positive integers and σ m be an element of P m . We also denote the length of a partition σ m by l(σ m ) (i.e., d−m (n; σ m ). Now we turn into the definition of the virtual Gromov-Witten invariants, that are the main ingredients of this paper.
Definition 1 The virtual Gromov-Witten invariant v(
N is the rational number that satisfy the condition:
(v) associativity equation [12] , [14] 
With the above conditions, we can completely determine the virtual Gromov-Witten invariants like the ordinary Gromov-Witten invariants of genus 0. Using the generating function of the virtual Gromov-Witten invariants: 8) we can state the main conjecture in a more compact form,
(1.9) where t j (j = 0, · · · N − 2) is the variable that couples to the element O e j of QH * e (M k N ) and z is the formal degree counting variable. This paper is organized as follows. In Section 2, we introduce the notation of the quantum Kähler subring of M k N , and review the results obtained in [4] , [8] and [10] . In Section 3, we reproduce the formulas obtained in [10] under the assumption of Conjecture 2. In Section 4, we construct the explicit form of the generalized mirror transformation for degree 4, 5 rational Gromov -Witten invariants of M k k−1 using the Conjecture 2 and some numerical data obtained from the fixed point computation in [11] . 10) where the subscript d counts the degree of the rational curves measured by e. Therefore, q = exp(t) is the degree counting parameter.
is non-zero only if the following condition is satisfied:
We rewrite (2.11) into is determined by k and independent of N . The N ≥ 2k region is studied by Beauville [1] , and his result plays the role of an initial condition of our discussion later. Explicitly, they are given by the formula : 
We introduce here the generating function of the structure constants of the Calabi-
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Let us summarize the results of [4] , [8] . In [4] , we showed that the structure constants L
can be obtained by applying the recursive formulas which describe
given by (2.13) and L
Let us introduce the construction of the recursive formulas given in [8] . First, we introduce the polynomial P oly d in x, y, z 1 , z 2 , · · · , z d−1 defined by the formula:
In (2.16), we have to choose the path C i carefully to obtain the correct answer. See [8] for details. Consider the monomial
, that appear in P oly d , associated with the following ordered partition of a positive integer d [2] :
Next, we prepare some elements in (a free abelian group) Z m+1 , which are determined for each
, as follows:
by the formula:
Then the recursive formulas are given as follows:
where φ is a Q-linear map from the Q-vector space of the homogeneous polynomials of degree
And it is defined on the basis by:
In the d ≤ 5 cases, we examined that these recursive formulas naturally lead us to the relation:
by descending induction using Beauville's result [1] , [9] , [6] . In the N − k = 1 case, the recursive formulas receive modification only in the d = 1 part:
This leads us to the following relation of QH *
for a Calabi-Yau hypersurface does not obey the recursive formulas. Instead, we introduce here the virtual structure constantsL N,k,d m as follows. 
the virtual structure constant of weighted degree d.
We define the generating function of the virtual structure constants of the Calabi-Yau hypersurface
In [4] , we observed thatL
gives us the information of the B-model of the mirror manifold of M k k . More explicitly, we conjectured
where the r.h.s. of (2.26) is derived from the solutions of the ODE for the period integral of the
that was used in the computation based on the mirror symmetry, [7] . Of course, we can extend the conjecture (2.26) to the generalL
with the B-model three point functions in [7] . Hence we obtain the mirror map t = t(x) without using the mirror conjecture:
With the conjecture given by (2.26), we can construct the mirror transformation that transforms the virtual structure constants of the Calabi-Yau hypersurface into the real ones as follows:
The above formula is further rewritten as follows:
This formula motivated us to propose the conjecture described in (1.1) or in (1.9) [10] .
Derivation of the Previous Results
In this section, we first show that V
d−m (n; σ m ) proposed in [10] . Then, we show that V 
The last line of (3.35) is nothing but V
Then we introduce the definition:
We denote by π f the map which maps the function g(n) on Z to
With this definition, we are led to the following proposition.
Proposition 2Ṽ
N,k,d+f d−m (n; σ m ∪ (f )) satisfies the condition (iv) of the above proposition:
38) and the condition (i) and (ii).
proof ) The fact thatṼ
(n; σ m ∪ (f )) satisfies the condition (i) is rather obvious, and we first prove the condition (ii). It suffices to consider the part
Next, we turn to the formula (3.38). By definition and by the condition V
(3.40)
Q.E.D.
and the condition (i), (ii).
proof ) Immediate. Q.E.D.
With the above discussions, we can construct the following decomposition of V
Remark 2 The above decomposition depends on the order of d i 's. Hence it is not unique.
In (3.43), we omit the subscripts of hi 
Especially in the d − m = 1 case, we obtain the following equality:
(3.45) 
Remark 3 By introducing the polynomial in x:
where hi N,k,3 2 (n; (1)) is given by the formula:
We give a proof of the formula for V N,k,3 2 (n; (1)), because the other formulas follow obviously from the preceding discussions. First, we introduce the following virtual G-W invariant:
(3.50)
Using the associativity equation, we obtain the equality, 
(n; σ m ). With the aid of some numerical data, we fix the modification and derive the generalized mirror transformation in these cases. Generalization to the general k − N cases is rather straightforward.
First, we repeatedly use the associativity equation and obtain the following formula that represent V 
(n, (1) + (1)) is given by the formula:
The modification of the factor (1)) from the corresponding virtual GromovWitten Invariants.
where hi j (n) is a degree 2 homogeneous polynomial ofL
satisfying hi j (6) = hi j (7) = 0 and is given by,
). 
